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(54) PROTECTIVE OPTICAL DEVICE 

(57)Abstract: 

PURPOSE: To expose the pattern of a reticle with high 
resolution even to a wafer which is poor in overall 
flatness, considering a warp, step, etc. 
CONSTITUTION: Illumination light IL from a light source 
1 illuminates a reticle 3 through a condenser lens 2, and 
the illumination light IL emitted from the reticle 3 forms a 
middle image of the pattern of the reticle 3, in the vicinity 
of the reflection face 6a of a reflector 6 through a half 
prism 4 and a projective lens 5. The illumination light 
reflected from the reflection mirror 6a forms the pattern 
image of the reticle 3 on the surface 7a of a wafer 7 after 
passing the reflection lens 5 and the half prism 4. The 
shape of the reflection face of a reflector 6 is changed, 
according to the shape of the surface of the wafer 7. 
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t-g-|5:1-5 9^ 7 <D«?B 7 a £flb*ft:W£*$*l&. 
?Eot, U^^^3<0/^^-y|fe^^3i^7©^ffi^-g- 

[ o o 3 4 ] *aaiwett:» fffil/^Xl 8 (££9, f 

3 <o/<* - v *m arof&^-c? 7 ±i^a^-e 

#5. *«»«"T?t>» H2 0»2«B«|OJ:5K: 
✓N-;7XyXA4<Aft;b9l£fi}£e'-A;*.:/y 
6£/flv\ H»c3tK+l^l/4KS«l 5 4r#Atfe« 
^tL,Tt>,tV\ fifttf-A*:/ 
y 5>*-l 6 J: 9 fcft 1 fPMHH (K»lt6«) Tfolx 

X5*»6*i *|HjftMcfll A-f S r b&m*. U\ 

[00 3 5] [£ 5 gffcfi] G9 5 fi#$8W©& 5 HI£0tJ 

3 Ki»JS1-5<B»KH:|B|-«F**ft LXZomto&W* 

- 7 7" y X A 4 »C Alt 7 7 y X A 4 XRM $ *V 

fc«>, *HJfe0tJ-C«, EI5Ic*ju^, /N-7X9XA4 
-CSW £ ixfcHWttt;: <t 5 u-?-^ )V 3 » f ffi&<£>*£{feB 
P 4 f+ifiJcSlt^ 2 0 (DBMffi 2 0a £ffifi U '"t-J* 

2 l±lC2&7Etol£#*Lfcf^/ii§^2 2 A~2 2E 



2 0«rS^r*. tfx/ff2 2 A~2 2Eld,}:9Ett 
82 0<ogB£#L§l#-*-sril::J:9, Elt^2 0© 
EttB2 0 a ©BaCi5>*«r3fM©^l^3£-t-5o * 
fc, ^-7X9 XA4SrSiaLfcMW3tl-J;S^i5'^ 

3 © <PK{fc©*S&B P 3 ttiffcKltSi 6 ©EttB 6 a # 
BUZtlX^Z. 

[0 0 3 6] ^(DW&. Slt^6-c?K»$ixfcMM3tro 
rt-C/N-7XyXA4t<t9Slt§*Vfc3t, &tf5tt& 
2 0 X5MZti1tmW%.OftX'y>-y7V XA4 
Lfcftds, ^Sftfcttflre&I^vXi 7*^LT9 

2 0©fftm*Kltf£6ill&-C;fe3. #Siif!s0J-ett, /> 
-7XyXA4-PSIt$ixfc^3t, BP*>^3S^Jg^J-C 

[0 0 3 7] «jttfH3©»3lS*WT?tt* 
ttttftS t E«8S 6 tf>3?B i #**©HK* £ ft o f V * 5 

LT, B5O^HMlff|-t*»2|fc«)£Utit6&tJ e 2 0«rtt 

*©SWlt©ifcKJ:9««*n» Stt^6RUt2 0<D^ 

[0 0 3 8] 05{^1-J;5K, -*©Mie 
(OHItB6 a <«*4V*8«-C» «i 

^X5*»6lt*x5*lRllcia:SU ftfe*WRft^2 0WK 

^«B P 4 \C$t LTlg^ I/VX5 03t«*|ft tcttB V V 
X5ICjfi<5<^lpJ|CK^t, 2fe©gltB6 aXT/2 0 

i^7©$S7 aSrSfJWi^Xl 7 03t*|*lSl"e*tf i 
5tCE?iJ$tl-fc2o©B2 3AXtj:2 3B»C, ^ixm 
^?^3<D^*-Hfetf5i8&$ix3o 8ot, >?^n 
7WSB7 a±-C(4rfi«^uvXS:^LTlS^L.fc# 

[0 0 3 9] 4*3, E5<0ffl^T?l4^-7Xy XA 4 iSr 
fflV-CV>5fc», /N-7XyXA4(i<t9i^5 0%gg 
O3tfta^^C?> 0 mSrjaftSfcfelc, El 5 «-*3V> 
T, />-7XUXA4Srfi)tK'-A^Xy 6t? 
g#«lx.T, J.ofi3tJf-A^7*'J 6iSlt^ 
6ir<oM, Xt/fflJfetf-A^xy y^-l 6 iSlt^2 
0t<Offl«^l/4iKfiffil 5AXUtl 5BS:ga 

[0 0 4 0] Z<OW&. mXV—J**-?}) v9— \ 65: 
SiiLfcP{S3tfiic^tt, l/4&ft«15A, SSt^6 
X V 1 / 4 1 5 A £&T S t LXUlt V- A 
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*X»> 6 KM!), •t©Sffl3t^ttlJlS^^5 

SltSftTS&l'i'Xl 7IZ[6]^5. -3Sr, «3ttr-A 
*Xi> y*-l 6rKlt;*ftfcS<IftfiK#tt, 1/4$ 
S«l 5B, gltH2 0fttfl/4i£g;El 5B£&T 
PBfti: LTGIfte'-A^X!; s/*-l *© 

?. ^t, {Ift^-A^X!; >>*-l 6K*Sll£ftgS 

[004 1] [$&6|&fi0!l] 06f4*3B9J©fg6fi;6fc0!| 

MftW£4ifB&1-5, :ot^, H2©BB«-eHu /n- 

7XyXA4l£AltLfcJ!aWft©rt, ^-7/!)XA4 

IS 6 ©*5ttSW-eH:, ^-7^5XA4KBLT 

2 ©8^1^X2 4fttfff52©Klt&2 0£BH-f5„ 
XA4 J: 9 RBSftfcBB**, JOBH' 
X2 4fc#LTU**A'3©*WB*BB"*"'5ttB©iE 
£££Btt2 0©KltS2 0 atfBB&iVO**. 

[0042] r©«^, situ 2 o-csit^Hfcfiaw* 

©ft-?, fftfg»U>'X2 4Sr^bT/>-7$7-4»C 
Mofc^lc/N-77'yXA4«rSiSUfc3t!6K £Bft6 
IC «fc 9 Sit f V X 5 t T/>- 7 X !> X A 4 
tSo fc&ll^- 7^PXA4 Tfiat $ ftfcft t #(;:, 
?:c/n7©«E7 a±.\CU?-?sl<3<Ds<?->fo&1&&. 
+*. Ki«»6 0fPffltt*2lW[«li:IRI*-C*>9» Sit 
i20 ©f£fflf4Elt& 6 ©«Ufl £ WHU-CfeS. 

[004 3] *3ft*«"ett» ^-7X!JXA4(Cj;t3S 
W£«S*i,fc#»©3fc«±fc» 2 ©8» w vX 2 4 *B 
fit, XlC*©BBifi*fc*2©RBB2 0«:BBU-C 

jpjffl-ets. **iL-c, 2 g&Bfcjt 

m.6RV2 o±©b, $$©&»*•« b-frtas-et 

5. Sic, -#©glt&6Xi42 owi^c^-faS 

[0 0 4 4] fc}o, H! 6 

4Sr^fflLTV>5fc», 10^-77"!) XA4ICJ; 9$ 
5 0%SaO3t*»**«&C5. rtuSrjffittSfc©, '> 
-7XUXA4(0ftfc>t»l-<B*K'-A^.X!; yf— 1 6 
*BBU &&u-vX5£5ltil6i:©[WlcS&l©l/ 
4»*«15A*BBU lg^^^X2 4i:Slt^2 0 
£©ffi|c:gl2©l/4 8i;5«l 5 BSrBBBUTt>J:v\ 
dixie**), B3ttr-A^Xy y*-l 6lc*5ttSftK 

Jtci SJtfiS^Sr Ul? 0 lcfflix.5 r. & JiS-c^r £ 0 
[0 0 4 5] #*3, l/4KSfil5AWl5Blt 1 
^Jtf-A^Xy y*- 1 6 <fc 9 t>*BBB-e*>;h-«* 



gg>P©i?ClejfAL/tfctiSfc>fcV^, &&\'>XSRV 
2 4©=*-* h3fcl&*©#£Sr¥g1-.5;fc©i;:i4, 
^ft&U u xX 5 ft 2 4 *>> p> <p BBB icjf A1"5 r t 

lt&i;6MSI3:##©B«i:&oT^.5fc©, WttfEll 
fcfc^T, KltB6©&®©B3!>5l<M4&i^ofct>© 

*»»BMftffiT*>« fr*^ 7 ©^ffiilcfs^Sixg^. 
■5rd-e, iR3iftU«ffi^B»IU;:fl*ft»i*«fc^;ifc 
<^«ffl-T?, EBB6&B»£»ffifc#LTftB;frlR] (Z 

£9, ffiX»«^©i5#Sr«5>i-di:AS-et5. 
[0 0 4 6] Bx.tf|g2©SSifc0mi, &Alt;fr 
a©*j&BBBttBUJ«B*rBV*-C, Klt8£6©*®6 

b, tfa:j/B?-9A~9E©#»*i:*©BB6a©B 

^rM^-X^-C^oTtiv^ II:, BBfcu*** 
3SriiigUfcfi8M*^g»lfeifi <!7*^7©»B) ©<fc 

eicgag Lfc^^m«iffit?tfew l-cbbb**:*©* 

MtU *©BjjMftH^"e«W3*i,fc«*«rBB» 

bb 6 ©ebb©»b *bb lt t «t v \ 

[0 0 4 7] *fc. C9|^tfllll©5lffi0IIlCt3V^T«, S 
Mil 6 ©Sltffi 6 a <omm^f& U VX 5 ft tf/N 

-7Xy XA4 K:J:««rtliii«}JKK%ffiKoAiiitcB£ 
■C*6. Utot, ^3^7©ftt>9K:, ¥ffiW^©®^ 

!7^) , «ffi!J»«ffi©«B«ft»«<»KU^^/W3© 
/^-^SrBJfcl-ftBlcHt. t©£BWB6a©BjR«r» 
JSi-5BttmBB1-*rilcJ:!J, t©KBEW©^B 
|c w^^/w 3 - y*Bv^BB-cB*"C* 5 0 
[004 8] ±BoBBBK:4sit«BM«l6 (S 
MB2 0) 14, XBBMB-C«>o-Cf>Jlv\ 0d*.»iEl7 
ic^-Ti 5 1-, 53W*»6«J**ii**?^*»2 5© 
BffifcB»*©#«fclcJ: 0RBB2 5 a SrBIt, r©£ 
Itffi 2 5 a S:<*B-t-2>fc©©S# 2 6 SrSltB5©Sffl!ll- 
Rlt5. r©*W2 6Sr2»5£ttl^*tfc#»ifi© 
fiX^28A~28N (dil-C^frWtraiXB-T-S: 
tt3H-S) Sr^-UT^-^2 7±KS#H"*. r©f= 
8 A~2 8NI4, 13 2 <D%MW t WSA^M^l 

Sit 2 5 ©SffilcBIt bixfcSltffi 2 5 a 14, 
■CBBOJIWKiBS**!*. E7lc^1"SffiS 
ltBSr*38W©«-lllS«lllcBffl-t5Btri, «-BBBlc 
*3lt5SJ^l^VX5 (SfcftH, 24) «, ^f7^S 
»2 5t#«LT**Btt****i*. 
[0 0 4 9] ±IS©Jof E7©«S)T?«4, SJHB2 5 a £ 

#laS^ I P^cBWtTv^^v^fc^t), r©sltffil-=^?^© 
S4fe)©^SrS<ii:* J *i'WSr^1-*. *fcx 0 7 
©01I-CI4, BBS 2 5 a©SSIiS|t2 6«rB>^TV%<S 
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fc*. V=-Sm*2 8A~2 8N»C«t5J? L5I#£>BIC 

5. ftfc, ^©{aUcfcVTI*, Kttffi 2 5 a CDgffilC 
K»tP)tT/5S#2 6tt, #7*g*t2 5 tJilJI^Cfea 

jMKU\ r©«fc5lc#8Eli±»ISffi0JlclS;£$;ft 
[0 0 5 0] 

#3SW©Bl©&S^I8glcJ;;jxtf, 

Ltz±&M£¥m&<oB^&®&®>& <*^s) ic*f 

[00 5 1] *fc, mcl:<DR&i^&><o5.ttW<DMW;Z 

[0 0 5 2] Mic, B^W^f^ 

[00 5 3] &IC, ^IS^CD^cD&I^gBlC.fcti, 
«> #&f^tfW£ffiro£l^fliilCJ& CT 2 o©Slt¥ 

t>%If Lfc£#l$ft¥ffi& tf>S^&&i^ttlc*f U 

&3„ L^fc, lo^Slt^&fc/flv^^irit^-C, 
JSWftcofUffl$*WSir2{mc#S„ Sic, 2o©SM 



*38W<DSBlXI*Sf$2<0&&#¥$!§E 
Icfcvvc, Elt#J££gffiRlt$l?fi?J*1-*vtf, Sit* 

©ositffi ic nmm^i- s r. t # * v » t v * 5 ffi^fc 

[Ell] *5HWlci5S^3t^S©SlHteWigffl 
[12] *»MlcJ;S®2|llfiWSjgffi§jxfcS»B3t 
[13] *»M»cJ:S»3Sltt«il^affi$*tfciS:»B3t 

[is] *^lc«tS^5^JfiW^iiffl$ixfcS»g?3t 
[16] ^WlcJ;2,B6^JgW^iiffl$tLfcSKB3t 

[07] Rttmommm ^-rmt&mm-ch 

[^©iftM] 

1 

2 nyfyf-uyX 

3 \>"?>n\> 

5 S^W^X 

6 SM« 
7 

8 ••<—;*. 

9A~9E fcTaiy^ 

1 0 wm% 

1 2 

1 3 A~ 1 3 C ®kt*¥X 
1 4 A~l 4C gftifc^* 

15 l/4ifcB« 

16 ^fttf-A;*;/!; 

17 g^UVX 

2 0 Rltft 
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